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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
controlling the start of an arc in an arc welding with a 
robot, by which a generation of welding defect due to 
the increase in the arc length during a delay time of 
response is prevented, the decrease in productivity 
due to the delay time of response is prevented, and 
an excellent start of the arc is realized. 
SOLUTION: The delay time of response is 
remarkably shortened when the tip of a wire is set 
close to a work to be welded by advancing a 
manipulator while feeding is suspended in place of an 
advancing feeding and the tip of the wire is separated 
from the work to be welded by reversing the 
manipulator while feeding is suspended in place of a 
reversing feeding, thus an excellent start of the arc is realized in the arc welding with robot. 
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S aRtfa#fB*Rp©5o©«#i»fe«ja$ir5'f V 

[0 0 3 2] »fPIHffl»«fMR-<^^-7*-^llll5S 
IFPIi> ±fa©5o©ff#^e)^$it5-<>'^— 7 
*-^ft-t-I f Stops' HMWKilRC t©P^^aff-r 

s„ tt^nsKMfiiBiKSFc^ ±fs©m^f^-R 
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««#f c £ffl*ji-5c mi^mmmtimmm^s i nv 

©«4§{f %R P asA^ftSB^S^P^i^ft^fcfc 

LTtti^U *;ft,gA|i$te±fE©£?£©i&S&jf 
S^Sif ^-w s tc*f{5 Lfc£$©&g©$it I c fciim-f 
5fc©©J:fE©®l±Si:^f s JC^JS 

[0 0 3 3] B7I±, mefi^t/cllJS^JlOD^j/ 

hm®mmRCRv®&mm.mwps<D&m^<Df"( ? 10 
^^^-h-efes. mia (a) i3«M*Mf-5§-s t© 

f$P^{fc£*U (B) littjAiiMffOn©^ 

£<b£*u i^si (o i±^#&»{f -!§-f c ommmt 
wei (d) \±m&/T-?mm^s a©n#pa 
£<i;£^u ^0 (e) tt^'jf ft #r p ommmtz* 

U HJB (F) fi&gmSfn w©BfM£fc£^U I^EI 

(g) ii!7^-ir5feffi • &®&yom&mL wommmitz 

Tjk L % IHB (HI) ~ (H5) »^^JIC*5Jt5^l7 

3 (E) RXf®4 (E) 0>mmm #D t ^^{f #R p 20 
lcn^o-C^5„ WT, |i3l2l£#fiiL-C!ft9!-f5o 
[0034]® ^Ktl~t2 ©S1P.8 

Kj^jt nc^-r, mm (a) t»i-j:5fc. ^sw^ 

ff-^S tiWUfrbAtl (Hi ghU^) 

•7 = ^ f a U-^lC^^^fc^g h-^4 

t, mm (HI) fc*i-«fc5fc. Wit 2Ul:fc^T}&& 

[0 0 3 5]© B^l t 2~ t 3©fflPfl 
Wt2ttV^, &&h~:f-4#&glS«K£«SptC 30 

SiJ#1-5i, 130 (B) lc^1-J:5S^ HtiigLfc»^^ 

ffl»^wffliiHi^sMc^t»ta^M<t&m#o n (h 

i g h U^/W ZtvZo ZtUZfcCT. . g«!7^tl 

88 S I NVfiS««ft#ttX«ST#tt5r^LTta^1- 
53n £©»IW*tti^7>f^l£*l^ft2£ttlI*l 

5o RUSK, «»h-^4*»»»I7W-1r©336l&*lRjlc 

fcjJSoT, mm (G) K*f J:5t, 7-r-lr4fcJH-tt* 40 

[00 3 6]® ^t3~t4©fflffl 
B&SSS t 3 fcfc^T, 130 (H2) _h!E® 

2lZ.&Mtits mm (D) lC^1\fc5l-, &i&/7- 

?mm%s a d5M*&ft# (High \zmti- 

Zo ZvmtfcfoCX , *fth-f-4HJM8»!7.<fir© 
««#lR]i:tt»#6]fc«i!8»3i'i5. RISK, I3H 
(F) tc^-fi^fc, <2hS-C±i6Lfc*««»ttX«:S 
T»tt^J:o-C/h««flto«)JB«« I s^iimi-5o * 50 
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HMt3~t4©fflwt < mmv-^4\mimm 

ZtlX^ZAK -7 = 3. fa U-;?©*— *©JSgj§HB# 

rofcJ:5!Bl©l&£«fri$HTiifcJ:oT, ttmvJV 
T, (G) ic^l-ipic, 7-firifciiB-«»SMfclB] 

SggtLwIiO [mm] ©**-?&£„ ±ffi 
©^1 ©J&£i!*Ul#IWTlHi, 0 5©t&BJ©JfTiii£L 

*>5JBl©*5ff»^ni!Tl J:9t>Sv^|Bn?fc9s a 
tt. *©ffi»il0 0 [ms] glTg£-?fc£o 
[0037]® ^t4~t5 ©MhI 

u*»t 4£*jv*-c. mm (H3) ±ie® 

Hit, ±.f&<D%flMHM I s^iilli-^^fflT-^ 3 a 

«i»t-^ 3 a tm±Lrcmm t 4 

36»e>»» h-f-4is«SIR)*tt!t«S p fctt*M-$P**0 1 

T, IrIS (G) fcjj*1-J: 5 IE, 7W**» 
IlLwtt»*CS<45. 
[00 38]® ^Jt5«^©ffiP^ 

t 5 |C^ : 5V^T, ±flE®qC©ftift^»t ioT«P» h 
-^4is^Bfli&{StSSp^^1-5t, PS (E) ic 
^-fipt, ^mt^Rpi-mtl (Hi ghW;H $ 
ix5„ cftl-JSCX, mm (C) SNdftf 

»flr»F c i4jE©ffiotntoasi&a[«R5tft^w s 1 4 

9, ^7^Hrili^^2^ii^$^S. I^^f 

ic, mmvtzWi^mmmtiumm^s i nvu, «i±5$ 

L4v^»»*ffiVwtt±8B©«fffla!*fll*V s IcffiSi- 
5{tt^5t*lc, PUB (F) K*-t\fc5fc,-±E©J£ 

[0 0 3 9] t$Mt 5\C&\,^X, h-^4Srftii» 
^-^©^-^(D^git^rai:, 7 "fir 

5«*8iu*lll]HLSv\ fife*, ^'f'tan&^-^tt. '1* 
*afff©±5i-a!iH]<EA»e>HH]c^©R<E-et4*<, ie 

l£««tt^lHiT21fl, (**a«©«2©*Eff«iTJ*IWT 
2±9f>«<«9, ilft, ^OIIJIOO [ms] ^T"C 
*>6. ^©fc©IC, ^Jt 5~t 6 ©SV^MT21©g 

iSftt, mm (H4) fcjj*i-*oM7--* 3 aa»e>wB 
(H5) i^i-^s©7-^ 3 b^tnmcmr-tzo 

MT11 + T21tt. S63fea»©fl?««*U*lll]T 1 + T2IC 
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it^-X l / 3~1 / 5UT<v$fff\XhZ><DX, &%&tt 

[0040] immm2~\ uT^mwi-z>mi&m2<D%. 
[0041] @8ii, nmm2<D7-? vvm^ 

8IP SO^c ->^|g|-t?fo-5o ramic&V^-C, tu^Ufe 

»iftBjtt^B&i-5o wt, ^rnxm/^tme tomtit, 

mn^WtX-hh, »f^lHfflijf^$iJWtHlSSSMC, » 

M®mnm'(>f-7*-x®®s i fp, »f£ra»& 

[0 0 4 2] *Jfe{fi|2W»)ft^»tt^S'J#lHlS§SMC 

4 ) SriggMfctfiB s p ^HBtetee s p 

mm:w s p wg»&»£it\ mmimn s P icmt 

[0 0 4 3] *i6^i2 0iij^l^fflD**-y h-f ^^-7* 
-^[elSSS I FRte, ±I2W@JEb9:^(S#V s % fe%<D 

aa&ar*K3e«*w's , tb*w*fef§-§-on, ©#&/t- 

# L p © 5 OCDff ^feJ^JSfe $ tl3 -f V* - 7 1 

* i f %®mmm.mw p s t om-pafti-s. 
[0044] mmM2<DmtiFmm®&WM'(>fi-y* 

-x@8SS I FPU ±IE05o©flr»i»e>»j*$ix6 

-Y^^-7i-^ft-§-I f hSU^BRC k<D 

m-eaMM-a. mfi«2o»f^m«iai&iBi»iiiissFc 



(8) 2002-205169 

14 

IS, ±1E©flHie«-aft#Lp#;*j&Si't3i:. ±15 

siifc«2©»ffiBiJBa*M»igKs i Nv»i, ±iEcom 

sat ^§-L p &Ati£ft,zft&iix<D?$iti'tbj£tt)tc'bm 
m&<D®Mnffi, i s £«itwttx»iST4tt£ 

10 »o±BomffiK*flr*VsK»«Ufc36«BE1»tt«r» 

[0 0 4 5] H9H:, H8 T±»Ufc|tlfi«2©o!j?y 
h*WSg«RCXt«W(MiW6«P S©*flT»o^-f 5 
>^ J r- HT$)5„ PUB (A) Wti8SHM&flH*S t© 
tflWSEfl:*:* U mm (B) J4tiJ^M^ft*On©^F^ 

u ram (c) iiaHMM9Ht*F c omixib 

**U ram (D) ttfi*/X-*«W{l*Sa©«*l» 
*fc*r*U IdfcWlfcttHftOWB (E) tt&SEEMI 

-aft#Lp©i*iB*ftS:*u. ram (f) i4^msK 

20 I wO*IHSfcttg%L ram (G) tt!7^-f5fejS- ** 

**niiE«Lwoi*nincft*:»L, ram (hi) ~ (h 

5) n«-^aiJc*s»t5»»!7'firlo3£l&ttlSS:*i-. 

ramic^-nt. iatem©ag©8b*«:*-t'fc*K. 

©iM-r&ift -«^!feB58gl!lLw*S, S^J 3 [mm] *ri 
X«0 [mm] (ftftfe) i:#AH::gVM§£-0*>6. £AT\ 

ramsr#flSL-Tiftwi-s. 

[0 046) 3) t 1 ~ t 2 CDJBPfl 

mm nzto^x, ram (a) iw^-fi^i-, 

30 ft -^-S t d^gBd^A^ (High W</V) t , 

t, ram (Hi) ic^-t-i 5t;- ^t-2-^fev>T^a 
h -5 1 4 feifc* § *vfctS»M*Mfc« S p ^SW t T 

[0047]© B$£ijt2~t3 O^F^ 
^Jt 2lCfcV>T, gSh-f4^giifefilS pfC 

mm-tzt. ram (b) ic^-ri^ic, grasL.fc»^ra 

»ftff*S»HIKSMCd»ba*HI«»»#On*sai* (H 

S I NVtt3e««EWtXI4ST1«fe«:^l*UTffl*i-* 
is, ^oJHW«FttJ6S7-f ir l tm&&®2 klimtiX 

mBKLwHt*i!tKfiv^fc«)t» ram (G) 

(C x ^PflT'O [mm] l^/<C5c 
[0048]® #M t 3 ~ t 4 
50 ^Jt3ICfc^T. ram (H2) IC^-fi^lC, ±12© 
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2lc»*-*-6i:. HH (D) ic^-tJ:?^ m&/7- 
*«9Jflr§-S a iPfiJftflT* (High l"**) lw«fc+ 

fc, HHt 3~t 4 jg»h-^4li«il»» 
IBIcJ:4ISlo*»»iU»IBTiifcJ:o-C, &&iMir 10 
t, (G) ir^-ri^lc, !M-lr3tei8-*»SfcW 

j£g|LwliO [mm] COS 

mfcWWfc, ±B©IISlO*»*hJ*IlTlltt, H5 

aftfcwojQwreibs* i ©*&£*hj$i»t i ± 9 t> 

[00 4 9]® ^t4~t5©»n 
«PlBlt 4t*iV^T, RBI (H3) tCTjvf £ 5 IC, ±15® 20 

•5£, JtlE©*J»«itI s#»tt-6*J»T-*3 •** 

3 «as«4Ufci»*lt 4ri> 
ib y >f ^ftffi • «Bg$4feMEIB L w as^ft £ft fc&iSS§ 
fSK^flEL s t 5 *-C©IBtt» ±ffi©«>I 

&m&Wkm-tz>o ufc^o-c, ram (g) ic»i-j:5 
id, 7-f-v4fe«-«»»«niie*Lwfi**K*<* 

5. 

[00 5 0]® l$*|t 5EU$<0ttlM 30 
■MS t 5 ICiSV^T, ±R®1%<DW&&W)\C£oX9'( J r 

9&& ■•■•«»a«raEi«Lw^«-iiraw»3e«L » ratt 

5 4:. WH (E) lc^i-J;5t, «iI£-fMS %L p # 
ttJ* (High l"*A0 JftS. CtUOfcCT, ^0 
(c) ai6«!IPfS *F c ttjEroltoftlir 

©aa&a*K£«*w sift?, ^a?^ 1 ttWS* 

Mwgiigs 1 NVtt«EKeft#v s irm-rssmff 

(F) JilB©^»©^*&3S«W s 

ufc^wsMcofctf©**** i c #ami-5„ 

fc. »»h-f-4*»«l«*WltllSp^tt#»»**. 

1 5 1 

[oo5i] gistf i t wwik, 1 5 tc^x, m 
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*^W^2 0^SiX^T21l4, ft*&ffi<£>i? 2 <£> 
£ggftf$r0T2£'3'fcM<ft , J> a*» tottuio 

0 [ms] £TF 1?*>5„ C<DfcftlC v BfgiJ t 5 ~ t 6 Wfe 
v^BT2ioftiaftlc» BIB (H4) lc*1-#)$T--* 
3aM» (H5) |Jl*i-JE«©T-^ 3 b R?S 

o*s«jinwfMTii+T2itt. {£*atffia>££*w*ra 

T 1 + T 2 IChfc^T 1 / 3 ~ 1 / 5 £XT£>&fT$XhZ> <*> 

[00 5 2] $ 5> Id, HKSfPJ 1 TB» «il»»tt*»M 
ttttB S p Icm-Jf-T 5 * - Wfctt-t- 5 o C © fc ft IC , 
t»«HI*6ffi« S p tfc 1 1 © y -f -t$fe* • 
ttttMEI«Lwis*H»ifiVN»&-Xttaftl!U-CV^5»^ 
ictt, »]E4E«©*3i»ib*fT5 - t#-C#«V^ft 

li»»BI*Wfit« S p (ca* bfc i # o 7 ^ jfe« • tt« 

[00 5 3] [^J6^J3] JWTlClftW-r5*life^J3W^ 
Mtt, WSI^(Oft*3®3<D|gWtC^-r5. ^J6tfiJ3W 

iftjci o T^g h -^*J*»H*6(t« S p Ufc^ 

[0 0 5 4] Hi6fl|3<7>T-***- h»9W*ife*** 

W@aSMCSr£lT©J:5lc«3!Ufc«j*i:49» 
El^ttP--Cfc5. EAT, H^J3 0»)^Pffltb^J^l 

$j®|HlKSMCf4. ^PajtfefS-^S t^A^/$tv5t, 

*»£ftfc*ER*«*v s jttf ai»as»sflr *W s 

4) Sr»»HI>Wt*Sptc^»S-fr, m^mih^SLMS p 
m*H*6«-§-On*aAi-5 4:*l-^ 

ia^au-^RMftttasi&^rrtii^**** M&/7 

- «9Kt* S a t>m&i%%-\Z t£Zb. '-a^l 
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L s l^3H~£> t > = a f aV— *RM&±fE©j£&Bl 
#?tefi s P fctt*Mb£-ti\ *«M*Wtt«s P tcm^i- 

* $ *tfc*»#rtl MMk $ * 5 ttfHMUflr #M c 

[00 5 5] H 1 0 fi» -ti£ LfcHiS^J 3©p #y KM 
WSillR c 21 tWS»«B3611 P so#ft -f 5 ^ 

^^-ht?fc-5o raia (a) tt»»Hi*6flr#s toi^w 

fcflstSU WH (B) ttfflaH*Mi*On©l*nMEfls io 

u ma (d) ttfi*/7-^*isoflr#s a ©utra&fb 

fc«U Xlk0i2 2:»||ft9nB (E) r±tt#« *R p 
©«SM£ft;&*U mm (F) llgitffiiw^FIS 

ft**u ran (g) »!M-*jW'«iwiMiiimHiL 

wWWIItfctSt, WH (HI) ~ (H5) 

t, Wit 5et«a©»f^ttKlitUfcBI9©i:#i:ISI«-C 
*;h,e»©JHW©ttWri«BH-S. UT, 1219 
ttt*4«Wllt 5£llPI©JBIIIKov^TRWi-S. 20 
[0 0 5 6] Wit 5-K»©fflW 

SHfelfl^LwtfftiftEliR£1tL slc^S*. 

t»»HI*6ttttS pMKWMHiS*, B**l t 5 
llc43VNTJ8«M*6(ft*Splc«»i-Si:. HB (E) 
«fc 5 IC» «*ffl#R P !6 5 UJ* (High w**) 

$tis„ iixt'/scT, ram (c) Km-fi-oK. mm 
mws*F c njE©«[©ft*©an&a*»««#w % t 

ttSfib^ttf^nffUAMfPSIKS INVB, ttffi 30 

RIH (F) (C^-T <£ ? 1^ ±f£© 
3£«©aS*&aftW s |E»fcLfc*«8MI©£*«>*Wl 
ffi I c dSilHi-So 

[0 0 5 7] [*i6«4] «TicttWi-5*lfi«4©* 

nrt. mK^©is*^4©*wicM^-rs. &KW4© 
*fii±. uu&#i 2 ©ssh it* ft h'&mmv v << +9e# 

• ®&&%)M$mL w*@< l-5*(6)^©^ii)T$>5 1 

^©«»^»«3raTbtftt^©^®iiEl c i 40 

- hSHWftfc-CfcS. fiHT. HK50l4©38WKolvC, 

[00 5 8] Ell Hi, 29£f!l4©7'-***- MtOf? 

7clH8 tm— ©[hJK^d y^lcttEl— *?-S§-£ttU ^rft 

5@K^ny^ffc5 1 »ftt3ffl»fflH»@lSSMC» 
tbf^FUQa^y h-f ^HUSS I FR, S)f£ 50 
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[0 0 5 9] *i§#J 4 ©MfElRlJHMfftBlflllllg SMC 

*v s , s#©aa6a«K3efli*w s xtm«s« 

= afaW?RM (ggh"f4) «T»«MMffiKS 

p »»M*Wi1tSplca3t«+Si:. Hi* 

»a»*ftfc#»**, fi*/T-*«»J«*S a #fe 
-r=3.tT3.v-^RMS:«i^ibS 

ftLw^»«»fc«i88Bl«KJ&ttLs^3Si-5i:, « 

jis«-&flr*L p ^ta*-r?> t *ic »»H*Mt* s 
< -r$#fo^©»»-?*>5 fc ttt±i2©^m«^^{i 

*I s ©ttSr^ajfcftfc^frfBWt I blofTELTW* 
U d^Flt-v^afaV— ^ RM£±lE©$$g$B$&ffifli 
SpWMHMft**, »£H*&(fc*Sp 
««KS-i§-RpfcHttiU tii»*fiv= a tf a i/-^R 

[0060] mMtiHomftmrnvXy k^-7i 

-^@KS I FRIl ±|E©mjER«flT *V s x 36&© 
ii^jiSta^ff #W s . tU^MtefS-t-O n , S^&/T- 

^«ai«*s a , «iiiai-a«*L P , **s^j2 1 
s«i*maE«3e«* i s at«KflHs*R p © 7 

Hips t ©weaflri-5. 
[006 i]-iafc«4o»ffn»»»«Bw^-7 3: 

w-eiifti-5o ^Jfe0ij4©»)^p»m*siJP!HiKs 1 n 

V(4, ±|B©ta*Hi*6fil*On^A**^*:^4»fe± 

E©tt«H&*Rpa*A*£ft5i$£*-T?©ratt±iB©4aJ 

*©26*&5t*»S«#W s (cmbfcS«©^«« I 
c £aItt1-5fc©©±fe©ttff$:/tff'f§-V s |t»J6 bfc 

[0 0 6 2] il2lt ±jfiUfcH16W4©OJj?y hffi 

wmiRcxtwfSMtsinipso^ff*©^^ 
j-^-vzhZo mm (a) tt*»Ri*wt#s t©i^M 
mm (b) tiffl*wi*6fli*onoB*nB»fc 
^^l, iqh (c) «:3ft»iHwr*F c ©wiwwis** 

L, Will (D) ttffi*/7-* tt»J«* S a ©tfBMEflS 
5r^U, raia (E) ttftiiffi— a(S*Lp©«fM*flsS: 
*U Wfc«2i:BJIft9WH (F) fim^ft^R p © 
^^{kSr^U, mm (G) liffiltKl wOlWItft 
Sr^b. mm (H) !4!7>firjfe*-«*«*l>I®tLw 
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©■*raaHt**u ma (i i) ~ M 5) tt#^jtw 

©T\ **v<b©}aFfl©tft^i4«B&1-6. £1T> 13 9 itt 

[0063] nf^ij t b^n<omm 

SMfeHIKIiLw^ftiiE«»*ffl[L sta+*i, RIB 

(E) fc>iW\fc5K. ftiiBB-S«#Lp*sm* (Hi 
g hW) $ix5o CJUO&CT, RB (C) l^-f 10 

sm-^-w s 1 1£ 9 ®m v 4 -y i aimms 2 ^«&it 

£*i-5i:#(c, RB (G) Jc^-fJ; 51c, SSMtSE I w 
Ji^fflm^I s a>bSfftttt I bl— ^-fbi"5o RB#I-, 

t 5 1 lc3oi^TitgM#J<S:@ s p ittMWS £ , RB 

(F) fc*+.fcSfc % «»{§-§-R p (HighU 

I NVIimffKJE«*V s \zttfc-tZj£m&.<& 

36fll#V s SWiftSt*!^ RB (G) lc* 

1"4 5lc, ±eo«ttoSM6akAw s icftftS Lfc*®Sft 
tt©**©«SMt* i c a*a«i-s. 
[0064] mmt 5~t 5 i©(a#»»»MTb«f 
», fe%om&m&ws\z£zmmmii§;%.xf 94*? frits 

• !WWIMbnBE(iLwfc«B<i-«*l«i^o«»»»oiP 
itiot, 7-f-1rjfe»tt^#©aS«i*«Ws 4 9 til 

ft I c 4 0 fc*#fc$K^fc£©fci&fT«Sft I n2&iltt 

[006 5] [MMM5] $kT\z.®.W-rzmi&M 5 <n% 
M(4, tUS^©»*«5©l8WI^*£:i-S. S8fc«5© 

gran 2 ©*9H£*Ht z>'&m&m> ir5fe*g 

#tt» ±E©«»»»»IWTb*tti^P>f 

[0 0 6 6] Bl 3f4, JU6#|5©T-:?;*^- bMffl 

^fiPS©yn5,^|g-Cfc5 0 RBKfcV^T, fiti^L 
fcHl 1 £R-©(h1SS7'd y^|ci4ra-«f*SrWU, * 

ft<b©m9§»4«B&-t-5o bit, jSJl-ea/^B 1 its 

ClCOVvCttWi-S. 50 



2002-205169 
20 

[0067] mew 5 <DMftmmm&M®m& sfc 

14. ^{f^Rp^A^SftSi, ^^©Sl^a^Jfe 
[0 0 6 8] 01 4f4, J:i*Lfciafe«5©nsKy hM 

fPSVRc&t^MMHKKBP s©#m-§-©^^r 5 ^ 

^ + -h-(Nfe5. RB (A) BffiftHttflr^-S t ©i»m 
«ftt*L, RB (B) l4{iJ;f>M#?{f-i§-On©BfFfl£(t 
RB (C) tti3SftlW«fi#Fc©mrM*flsS:* 
U RB (D) t±fi»/T-^W«!l«#S a©^W^k 
£**U RB (E) fi«iiE-ikft*Lp©«fR|«fl:Sr 
*U ^JSM 2 £14**3 RIB (F) ttttftft ^R p © 
BSraSMfc** U RB (G) ttttWBtt I wattlHXft 
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